MEKK1-induced apoptosis is mediated by Smac/Diablo release from the mitochondria.
During apoptotic stimulation, the serine threonine kinase, MEKK1, is cleaved into an activated 91 kDa kinase fragment. This cleavage is mediated by caspase 3 and leads to further caspase 3 activation and apoptosis. Forced expression of the 91 kDa kinase fragment induces apoptosis through changes in membrane potential of the mitochondria mediated by permeability transition pore opening. MEKK1 activation, however, fails to release cytochrome c from the mitochondria. Herein, we determined that overexpression of MEKK1 causes mitochondrial Smac/Diablo release correlating with MEKK1-induced apoptosis. Furthermore, using siRNA that lowers Smac/Diablo expression, MEKK1-induced apoptosis was significantly reduced. Mouse embryonic fibroblast cells lacking MEKK1 expression are also resistant to etoposide-induced mitochondrial Smac/Diablo release. In contrast, etoposide-induced mitochondrial cytochrome c release was not inhibited. MEKK1 also activates the MAP kinase JNK, but MEKK1-induced mitochondrial Smac/Diablo release and apoptosis are independent of MEKK1 mediated JNK activation. Taken together, release of Smac/Diablo from the mitochondria plays a role in MEKK1-induced apoptosis.